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FLUID CONTROL DEVICE AND METHOD OF MANUFACTURING THE SAME 
CLAIM TO CONVENTION PRIORITY 



Mail Stop 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In the matter of the above-identified application and under the provisions of 35 U.S.C. 
§1 19 and 37 C.F.R. §1.55, applicant(s) claim(s) the benefit of the following prior application(s): 

Application(s) filed in: JAPAN 
In the name of: Tohru DEN, et al 

Serial No(s): 2002-363129 
Filing Date(s): December 13, 2002 

^ Pursuant to the Claim to Priority, applicant(s) submit(s) a duly certified copy of 
said foreign application. 

[H A duly certified copy of said foreign application is in the file of application Serial 
No. , filed . 

Respectfully submitted, 
MORGANA FTNNEGAN, 



Dated: April 12. 2004 



By: 




Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, NY 10154-0053 



iric G. Wright 
Registration No. 48.045 
(202) 857-7887 Telephone 
(202)857-7929 Facsimile 



49634 vl 




B * M # It JT 

JAPAN PATENT OFFICE 



su ift # <n m m iz is *t $ *l r v» * * m a t 12 <r> m m # ^ k ie <s $ *i x 
zm&tm — xh %> z. t zmmt & o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

* M , f * . B 2 0 0 2 ^12^138 

Date of Application: 



ftm 2002-363129 



Hi I S f 

Application Number: 
[ST. 10/C] : [JP2002-363129] 



tB m a 

Applicant(s): 




tli|E# 2003-3108761 



mM 2002-363129 



^-v: 1/ 



[Sift] 226573 

[UttiB] ¥^14^12^13 0 

immmtm%] B82B i/oo 

B82B 3/00 
B81C 5/00 

umm<vm 21 

mmxamm] mM»BaET^3T@3 o#2^- 

[ffi^fXJi^Bff] mM»BBET^L?-3Tg 3 0#2-^- 

[«8U#-^] 000001007 

[fttSU#-^] 100065385 

03-3431-1831 



mtiE# 2003-3108761 



#M 2 0 0 2 - 3 6 3 1 2 9 ^-y ! 2/E 

[I^SlJ#-^] 100122921 

[#a±] 

[mmWr^r] 03-3431-1831 

[^m^m^] 010700 
[mtt&m) 2i,ooor 

wmw i 
m® i 

i 

0213163 



i±lll#2 003-3108761 



mm 2002-363129 



^-v: 1/ 



[ff*«3] Htrf^M^L^TOitS^ 1 0 nm^Tt*^II*IlCEi 

[If *« 4 ] HtrfElffl?L<7)¥^aS/6 ? 8 n m&±X~$> *) , R^mtmBJl^ 
m$)W.&tf 7 n m&TXfr &lif *5 2 Xii 3 ^lE^WLMlJ^eo 

<7)»iL#:$lJ^^go 

[If *5 7 ] HuiemBB?L<7)¥^ES^3 n m^Tt^)^ 6 diefcO 

[if*^8] husSv 1 ; n>*±^t L^tM?L^^r-r^fliW^i:si 0 

nmJ^TOT^^^A^ifttt^y'J >^-£^-T<i> A 1 i_ x S i x (0. 2 

%) z. tiizx vnbnfzm-e&zm^iM. 1 KfB*c^#fifij^go 

0 nmJ^TO^^^^LT^^-^tL-Cv^lf^ 1 frb 8 ;£ "CO^T 1 ^ 



tbliE#2 003-3108761 



#11 2002-363129 ^- v : 2/ 

[If i o ] frier ;w ^ - a * ±# t l * RlteBStft L fc*H?L<o 

[If ^ 11] buIST ^ < - * A * ±# <h L 4: WsWMi t L fc*B?L* 
3g 1 KfE*oa£#fH|«l««o 

[if^i 2] Htrier^^-^ LtzmwzmmmkLtzMiiz 
G-r&mnBfr&i /^m^m^ Arsis"; = Lfzmmiz^-fz 

atfr«ij«i«flio 

0 n mmT-e* S7;K--)A <h 1" & > 'J > f-^M £ *l£ A l i_ x 

Si x (0. 2^x^0. 7) (DU^mt^mL, Z(D'ikmUT)\<^=.*7A* 

^mfrtirzmizffimmiUzxnMiLzmm-f&xmt, mifaAii_ x s i x <dm 



fcbfJE# 2003-3108761 



Sfcm 2002-363129 



^-v! 3/ 



mrfmUA i i_ x s i x<Dm&m<ofeu&ititZ£zxmr-$>2>m?&£ 1 4 tcisa^ 

[it^ 1 9 ] mm a i i_ x s i x <n&&m<om&mitK£&xui>*mtm 

umm2 o] muxm<D£xm&Tm~ i o o°cm±<7)^jt-?T--;u 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 



£BSE# 2003-3108761 



&m 2002-363129 ^- v I 4/ 

[0 0 0 5] • 

> ilS (2r) Tit nm-tl 0 0 n m^H^TfM^*ffl?L^\ & 1 0 nm-tl 

0 0nm<£>fflJH (2R) r^tr^f KEfllf* £ ^ # 

t^^t^^o £*>*B?L«i, E&v»7*^* hJfcSr^U mm<D&<7)—fomzi> 

[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 
[0 0 10] 

#t LT{iADC12^AC4C, A4000^<W$-rt*flJJB £*l£t& s . - ft <^*t#ti^3R*« 
[0011] 



mtE# 2003-3108761 



mm. 2002-363129 ^- v : 5/ 

im^m. i ] 

#^VP 4-12169 

#£r¥7— 1 1 2 5 3 1 
[#B*£iS£3] 

#H¥2 - 2 1 8 4 2 2^$R 
[f^tl)t4] 

iffPP] 2000-120 868 -^^r$R 

[§^ffotm 1 ] 

R.C.Furneaux, W.R.Rigby & A.P.Davidson, NATURE Vol.337 P147(1989 

) 

[0 0 12] 
[0 0 13] 
[0 0 14] 

4o , C4 7 7»^^li'eiH:Jk«LTfiTULi7o 757 < _§o 

[0 0 15] 



tBIE# 2003-3108761 



mm 2002-363129 ^- v : 6/ 

[0 0 16] 

b ft t± x c: n «b o * jn^-r £ - 1 n & »> , t-ion 

0 n mWTOM^tt^l^S < f ^ LT ^ 7 7 7 ^^mtl» "1^14^ 

[0 0 17] 

[0 0 18] 

[KB * ftl^-T & tz & (D^m 

[0 0 19] 

mmitLfzM1LZmi-2>mt, v'J LE.oflrSe*lltfLJ: 0 *>S<7Vh£ 

[0 0 2 0] 

Huie*ffl?L<7)¥^ES^5 nma±W:t, MSEIKjffl^LO^fiS** 1 0 n 
[0 0 2 1 ] 

[0 0 2 2] 

[0 0 2 3] 

[0 0 2 4] 



tBmE# 2003-3108761 



mm 2002-363129 



^-v: 7/ 



[0 0 2 5] 

bu is v >; n > £ ±# £ l fciM?L £ & imii i o n m^r^ r ;w ^ 
~*A£±#£-r*~>'; >y-zmir2> a i i_ x s i x (o. 2^ x ^o. d <n 

[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

n& ter ;i/ ^ - * a £ ±# 1 1 £ i^M^b l tzmiLz^-tz morn**** i 

[0 0 3 0] 

mi IB T ;v 5 - * A £ ±# t L 7t^*t * &§«$Ht L £»L £ ^1" & M^rnf 
[0 0 3 1 ] 

tmf&ZtifzA 1 !_ X S i x (0. 2^x^0. 7) Ori^ll t U fOf 



miIE# 2003-3108761 



#fl 2002-363129 ^- i? I 8/ 

IB A 1 i_ x S i x (0^1^^7^^^A$:±i^tt^v'J 

urn t i m -r z> d t * #m t -r £ o 

[0 0 3 2] 

huISA 1 i_ x S i x (O^Ii^A''y 9 >^^«t f)»l)^t^Si 
[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

itrisr^^ -^^^M^tt-s v'j >^-^^*-r^»xfi^mrfSA 1 i_ x s 

i x O?!£-§l<7>G§«HkK i5Ig-C*oT4 <fc^ c 
[0 0 3 6] 

mffBA 1 i_ x S i x OtS^KO»S»^btcj:*Xg*q»ai»j8["t«-Cfi : *^Xg-C 

[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

* &§M$Hk l fe«B?L * ^-r z> m * rpt^tf k r * s ^-&§ij , ^p^^t 

[0 0 4 0] 



thliE# 2003-3108761 



mm 2002-363129 



^-v: 9/ 



Ta i s i (a i s i rl^M) J £8B?l«sku WLtMMi: 

[0 0 4 1 1 

*5&m%b-t>*fkWLtz [Al S ijl^KJ t:ov»rlliWt&o 
[0 0 4 2] 

Z\<DA 1 S i ^Ht±, A 1 <h S i £^*«j££ft*jlS#Olfc3I#^&oT, 

ma i «r^*flns$*L*tt«oap*t (mr, r>>; to^) #\ ts i 
*^*BK$^*^^»)Hi*Lrj3»). E.o|^ffji#:ic(iits i#\ Mai 

t S i ^)MCMlt2 0atomic%J^±7 0 atomic%mTO#i^^^ *Lf^4 
[0 0 4 3] 

_Lia«!l^(i> «^«r*^-r* A 1 t S i <*>£*K*fr-r* S i ^#J^- 

L<(i2 5atomic%m±6 5atomic%&T\ «k 0 «f i L < ti 3 0 atom 
ic%J^±6 0atomic%^TT**o 
[0 0 4 4] 

fc, ±tav'; r^=f>, Sit, tJch&^w* 

[0 0 4 5] 

Uhfiho ztomc% Z%-\iLb LTfflv»tv>4* 1 , wt% £#{3: £ LTfflv^i#^tc 
(±. 2 0atomic%&±7 0Atomic%JiJlTt J±, 2 0. 6 5wt%^±7 0. 8 4wt 
%&Tfcfc& (A1<7)M^2 6. 9 8 2, S i OJKT-** 2 8 . 0 8 6 t L 

[0 0 4 6] 



tbliE#2 003-3108761 



mm 2002-363129 



^-v: 10/ 



[0 0 4 7] 
[0 0 4 8] 

4**, -eo^Sli, 0. 5nmW±5 0nm^T> 4fiL<(i0. 5nm£ll 
20nmJilT\ $ Kjif i L < it 0 . 5 n mJ^± 1 0 n mJ^T"C&&o ft 

, $|x.li\ iHOSEMfl (ft 1 0 0 nmX 7 0 nmOfEH) -CDt^SSft&te 
[0 0 4 9] 

J fc, 8BBtf>vU ^-W<£>*H:»|BjmS£2 R(±, 2 nm^±3 0 nmWT, fif 
i L < t±5 nma±2 0 nm^T, L < t± 5 nmftl 1 5 nmftK^ 

[0 0 5 0] 

fllffiK^ofl|ji#tciJv»T, fEv'J > f - {il<7)liil*l^|S]i:W L Ti&iEi: 
OR4feO«at#:OBIjy LT(±. ^KR^S*!.* & 0"Ct±*v^*, 10nm-l 
T(±. lnm-l AcmfSJ^-C^^o #K3' 0 0 n mJ^±<^M)¥t*UMKfi|jt^lf 
[0 0 5 1] 



fcBfE# 200 3- 310876 1 



0 0 2 - 3 6 3 1 2 9 ^-v! 11/ 

DCx^y * yy&zm\<^2>zttf-e£z>o ? >) yyfex-ftiWi 

MI^Tfr^yrfX^m^T'KfcmWftV&t}* 0. 2Pa*^lPag 
[0 0 5 2] 

mfctizfrnztizmumfem*. &uum*2 o°cj^_t3 0 ot:wt\ &t 

L < (i 2 0 "CJ^Ji 2 0 0 °C&TXMf& £ ti& - <b tW£ L^o 
[0 0 5 3] 

o 

[0 0 5 4] 

i-^^^>. -co#?L#w$£ii^*Ji, AltSi ti^flgtKofifiS 

#:-e^o-c. ma 1 yy-tf, ms i £-^f»j&£*i&ff 

T2 0atomic%m_h7 0 atomic%J^T<7)#J^-e^^ tLT v>£ f^Hiifr *mnir2> 

ifi . s. tmfHig^ h m -> > r - * &*-r £ 1*1 £ # & - 1 * ftwc t-rz 

[0 0 5 5] 
[0 0 5 6] 



tB|I# 2003-3108761 



mm 2002-363129 



^-v: 12/ 



[0 0 5 7] 

Zftmir&Z. ttemm-C&otztiK m&<V rA l S i l-SM&W HlOnm 
[0 0 5 8] 

[0 0 5 9] 

fc*MM-f2>±7%:gtW:Z£-X&trk<DX*>2> 0 £ib\ y n > rftx.T, ^/P 

sitrn-^^, ->•; 3 > ty^v-^ A^rs^-fl^ 3>*wii=im 

[0 0 6 0] 

tzm^xmrntZo 
*nMmm<Dffi®.mmmwzmmi l zm^xmw-f2>o m 1 -a 3 i4*njfe^ 



ttifE#2 003-3108761 



#11 2002-363129 



^-v: 13/ 



[0 0 6 1] 

mi ( a ) ^mmfm^mmmm^m^fM^mm^^-tmmm^T^ 

toll (a) iZ&\,*X, 1 HimmmtT)\/<i-fcWk, 12liy'j3>^ii 
K&&$Mffl?l/C£> «5 > mmmitT)^ < j-JHm l ltv'Ja >mf«?L£J]g 1 2 
[0 0 6 2] 

Ell (b) t±. Ell (a) Jc^i"iEfl:lW»«iltrai!lO«lK, t-fcfr-*>*ffl?L 1 

1 3 n >^MB?L£Ji£ 1 2^«1-*aBfl" , C/h$ < ^ott^W 

[0 0 6 3] 

HI 2 (a) (±, Ell (a) ^^i-ifcfl:ftl|fpSfllfcRt*0»^, -fftfrhmill 

3 z^-f&mmmtTfr < -msi 1 it m?l h w^yvn >^mb?l 
flof^cy 'j n >m«fc*ni?L&igi 12,12 zwm Ltzm^mmm^^r 

o 

[0 0 6 4] 

H 2 (b) (i, Ell (a) K^1-«£fl:fW»$g« t l^foM (*ffl?L 13^tt 

* WSKffcT;!' 3 1 1 MB7L1 4 SrWT4 > V =* >mM?LJSM 1 2 

iftT/P^tfiil 1,11 *EfiL^*&^OWfMia«r^f o 
[0 0 6 5] 

H3(±, Ell (a) »c^-rat#«I»«11i:|BIt|iofl|ffi, -fftfr-hmill 3 Z^i 
■*&»*8*fl:7^3-*-jgLlU «ffl?Ll 4«r*i-*v';3>^««B?LJfeiil 



mi£# 2003-3108761 



mm 2002-363129 



^-v: 14/ 



[0 0 6 6] 

&o &ffl?Ll 3 0fiS2 rfi, inm-ll 0 0 n m@JS. R£1-&*B?L 

1 3 ^Xf'frHOffiK^ R(i, mi 0 nm-tl 0 0 nmgJg-Cfc&o -1 .1 "Clffl?L 
1 3<7)itS2 rf±, ft&/h£^J#£"C& 1 0 nm^*}, £ is «fc -e 8 ~ 9 nm 

«L 1 3 <7)Etl 2 r ^ £^Zt fflf- tL^o 
[0 0 6 7] 

4 tz, v U n >^8fcHH?U£I£ 1 2 t±, 7*/i/7T ^y'JnvtU liSKfcv 'J 
titv^ 0 tztzL, T€^7 7Xy'J 3>0^i:(i«ffl?Ll 4 0lSli^3 - 
[0 0 6 8] 

mUmtT)V 5 ^£§1 1 Uy'Jn >^fM?L£Bl 12li, mi, 0 2 \zm L 

M?LSI1 2 fcOft-^fflHHc, ^3&Jg£if-r*:*Mc^/f 3 1 ^JfAlt^ 
|#^^v^ 0 WSlJMfcT^^&Ill lty';3>M*LfiI12li, in 

1, m3tZ7fiLtz£il,zim^xmf&1-Z&miM<. EI2 (a) XCf (b) 
Karri 9 ^OSI («) 11, 12^tL?WMLtv>tyf 

/±JliE#2 003-3108761 



#11 2002-363129 



^-v: 15/ 



7j^-^AM«L«S (MBtftT;^ t^Il l<7)|ffl?Ll 3=H#& 
1M) J > atT TA 1 S i f[5^o|ffl?LffMXfI ( v >J ^ >^ilffl?L^M 1 2 
»L1 4£t#£Xff) J £^1"&o JilT, #XfI^^i--i,o 
[0 0 6 9] 

i) m^mmum 

■)A4 2 (D^MX 5 0 0// miTt^^iH^i Lv> 0 t fc, «/h&v£#$IJ$P 
[0 0 7 0] 

@4 (a) lZ7sk-tX^)K, CI <0 I pjtI& 7Jl/?-i)A4 2 W^I± CA 1 S i VJl 
^14 l^^m-t^o -<7)«rDfl(i, ^¥«@^^fii-^>X>fI«^ L<, 
mz.l$X;*y 9 'J Lv> 0 Cl<D*8r£\ A 1 S i ^I^it^ A 1 i_ x S 

i x tmLfzm&, 0. 2^x^0. 7«>^-e^)^, J: WJKliO. 3^ 

x^o. 5#fJU>o :^t^wWAotv^iifc^v\ 

Sg^l<7)^|5«{i5- 1 5 nmgSh^So ->'J >^-tt»IJA 1 ££X-a^ 
/:7 ; E;V77»y'J 3>^^^otV^ 0 Z(DA 1 S i 4 1 <DJ9^(2 



tiiiiE# 2003-3108761 



#IS 2002-363129 



^-v: 16/ 



#»»i4&v^l 0 nmJ^iil ^maK*l)^:^ft Lv> 0 1 0 nrnJ^T 

5H# <b & < & ^ ol it£1W& £ o 
[0 0 7 1 ] 
2) r;v<-^A^^Iffl?LffMXfl 

si 4 (c) MTjk-fxdK, T)v^^^AA2u^(om^m^[mmmi ] c'iLm 

[0 0 7 2] 

H6 \$*JLmzm^hmmmimw.^-m*^m%m-?&z>o me^, 6 0 

(±11ia=lf -C* 0.61 (iRfc^f?. 62fiPt f 0*t|fij«ffi. 6 3 (±%ffM£ 
, 6 4l±iMBk 6 5li»SBft'fkmJE*eP]!JP-r**«i, 6 6 (iN*«Igtt:ttft£&ifl!l£ 

[0 0 7 3] 

MI4-6 4 is J: WffitfEfe 6 2(i> HSrMf 6 0K£ feizfctztifzm 
*«6 3>fi:EI$*i, *8iC6 5 J: l)«*k **|6]m«6 2 IBI»cWES:enJn"t* - 

[0 0 7 4] 

^IiikCfflv^l)Sl6 3li, tit JUL ya-)l, V 

»?§ifcfc^;&«gtr&fr*o * lv^«i4®*je (~3ov?ijg) imm, 
nms. (6ov-) f^raoiEtiiya^MWi m 

[0 0 7 53 

mimrm Um) =2. sx^tss (v) 

[0 0 7 6] 



miE#2 003-3108761 



Sfcm 2002-363129 



^-v: 17/ 



[0 0 7 7] 

fg^>T^5 — A|^<5DJ?*-e*!J^nrtg-eab 0 > fcfcx.tfl 0 nm~ 5 0 0 // 
IP 

[0 0 7 8] 

3 ) A 1 S i UfrnfflllT&WLTM 

El 4 ( b ) C^ti^:, MdFL^I" & v U n >^»Jffl?U3tII 4 3li, hu^ 
(a) K^rTA 1 S i S^I4 1 frbftbtikfiK - <0 A 1 S i 4 

[0 0 7 9] 

A) T^)\s7 7 X y 'J 3 >^0«#IB?Lil«:»*Xe 
A 1 y'J >^-m«'77^y'J a><D~? V ] ) y 9 X $*KfrffllZ iitv^I 

^<bA 1 V'J >y-*X7f ^^iit^^tUi «9 

ii^ffli/^i <h7& ? nr^-e*-5,o ttzTfrxvmm (KOH«W 

[0 0 8 0] 

b ) »<k v «j n > 3%o«jffl?iji * n & i8 

IMt^iH^i-So A 1 S i^!4 1 Sri£S§»ffiBMI:LT4>M:-> 



tbfiE#2 003-3108761 



# m 2002-363129 



^-v: is/ 



&«fciJ»«/h3<&4o 
[0 0 8 1] 

fil«i:t#t^> 0 0 4K^1"J:?£ % A 1 S i?I^M4 itf*T* 
^-)A4 2±KffM$*lT^&*§<£ (0 4 (a) #BS) Kli, A 1 S i S^I 
4 1i:«LML (EI 4 (b) #hb) , «t7^^^4 2^IM 

(0 4 (c) mm) "kftno 

[0 0 8 2] 

05 iZ^"tX -5 KA 1 S irl^H5 l±i:7;^-^Al5 2£MtL 
fzm& (0 5 (a) tct±, ^7;K--)A15 2 OHfcftSMfcK «fc *) Rife 

Ift<tr;l/5^&il5 4 *%2>TM (0 5 (b) #HS) fcfrv», «ty'j3> 
mtM?LM 5 3 ^H-5Ig (0 5 ( c ) #flS) frff v\ Tttrt*f> v l ) 
?LH5 3 *f«j&*tlfi (0 5 (d) #bs) £ fir do 
[0 0 8 3] 

4) <t<vm<Dxm. 

±mcoxmk^, T~-)v$m%fT7 zt>bm%j'c$>2>o -r^t>h±M^u 

hfrhx»$>z>o T—-m±tik&\z.i!>iLhi>*ifoi o o ox:ix*-Bimx~$>t) ^ 100 

[0 0 8 4] 
[0 0 8 5] 

miiE#2 003-3108761 



mWk 2002-363129 



i-'J: 19/ 



r, Hf, Nb, Ta, Mo. W& f*±J&#fc «9 , ^OjJt!? 

[0 0 8 6] 

<fc *U£\ 1 0 n mJJlTIi H^5n mJ^TO|ffl?L@*$IJ^14^ 

ailWHW-fA^fcOTffifc'&So 0!lx.{fDNA<Z>ii:S(±#7 2 nrat^^^ 
[0 0 8 7] 

mmm i :mi u m 2 ouns i ) 

5 ~ ry &m&ifc^frrfF)fetmmX& «K «2r^3nmt^^ |§j PS 2 R 
^7nm, 0 0 nmt^^TiM — A|||^t:ov^^'to 

[0 0 8 8] 

[0 0 8 9] 

/l/^^A^y'Jn XD^iWtLt 5 5 a t o m i c %"a T ^ 5 — ^ A v 
'i3>I^1^2 0 0 nraiit^o ^-y^Cli, 4^>f07^^^ 
U9-¥y hJLH 1 5mm^<7)v'J 3>f 7^1 3 & 8&.&\<*tz i> <D*m^tz 0 
P&ftlt. RFl«*fflv>t, Aryjfis : 5 0 s c c m, JfcmJE^J I 0. 
7 P a, SAf* : 1 kWt Lfzo ttz, Lfco 
[0 0 9 0] 

mSE# 2003-3108761 



mi 2002-363129 



^-v: 20/ 



5 5a tomi c%iSJ2t:4iitf^ 0 * -y h ti7^ 5 - * A 9 ~Y 

■y FlCT^^^Af 7 7 p ^t^/:^T4Iv^l, v 'J rr > £ r;V < — ^ A 
[0 0 9 1 ] 

^i(atomic%) ZftffiLfZo y'j3>W^-^^-> 
i; =r >co^:»H>rt-f &^*li#j5 5 a t om i c%X$>^tz 0 ^^Xli'M 

[0 0 9 2] 

FE-SEM (IftHiMStTllffii) TJ^-^y'jr/^ 

55*<0?l/rlf±3 nm-e& ^OTO^M WPBfi 7 n m-C&o tz 0 ttz, BJf®£ 
F E- S EMK-CIIULt^ i^^(i2 0 0 nmXfr*) > -€-*i-r*L<7) T ^ 5 - * 
A / filii #^53* J± £ v >U L X v >fc o 
[0 0 9 31 

ilE-e # -f\ y'Jn> {i#Jt,5C-e£> o fc e 

[0 0 9 4] 

Hot, v'J y^zmmimt tlfzfflM2 R&7 nm, S2 r^3 nm, 
Ltf ? 2 0 0 nmOT^^^Alffli^^/iT^^^Ay'J =r > ^J- y fiitl^ 

[0 0 9 5] 

(Jt^J) 

±IE^»!l<7)J:l:^^A t U, #9**«±^ ?y££ffl^T, y'J 

3>J7;^-Why'j3 >^ii:^Lt 1 5 a t om i c T ^ 
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h_bJC 1 5mm^^y') 3>f77'l 3 £ 2 & <7) & 

fflv>fc 0 ^f^f^ RFtI*fflv>t, AH/Sts: 50sccm, $C«EE 

27 : 0. 7 P a, tAS* : 1 kWt Lfco 3fe«ffij£li£fifc Lfco 

[0 0 9 6] 

FE-SEM («#^m^iMmT-»iM) KT, Jtim**A *«&Lfc<, * 

-JAiiy'Jn^W^iCWtJ^i (a t omi c %) ^IfU:, 

y'J n yOT^^-^i^i: y'J n ><7)^JHcM1~&5hl:{i£-J 1 5 a t o m i c % 

[0 0 9 7] 

t7;^-^ity') 3><7)^i(:*fLT7 5 a t o m i c%^A,tzT 
Ay'J n 2 0 0 nmitUco ^-^7K:ii, 4^yf^7;K 

=.*7A9-Yv hJitc 1 Smm^y'J 3>f 3*1 4 tfc*JV>fc & <7>£ffi 

nfco ^^y^^frli, RFtiB^fflK, Aril: 50 seem, StE* 
I 0. 7 P a. SAt* : 1 kW£ Lfc„ *«fflj£li£i&£ Lfco 

[0 0 9 8] 

FE-SEM (Iftth^SIl^lfti) t^T, Jt«3*»B*«»Lfco * 

ofc 0 WfiB*FE-SEMH-C||»L-C<>, WfllUT/l/^-^AfiP^H 

>I^I*ICP (filSM7'7Xv|&3!&M) KT, y'jr/OTiK-^/ 
Aty'j3><0^1i:Wt5fl-I (a t omi c %) £5WLfco -^i^ v 
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ij3>^7;K^^Ai:y'J n >0^*H*j-f 7 5 a t om i c 

[0 0 9 9] 

£ £ , JttfcKtt A £ f^M L £ , -> U ^ > ^ * 7<T>i(m.<0lkft-<0 * 35 x. 

, 7^'i^Aj/ij3 > jS^fltO^MlC**-*- •?> v V ^ > <7)#J^^\ 2 0 a t o m 
ic%, 35a tomi c%, 5 0 a t o m i c %, 60atomic%. 70 
a t omi c %^h^UM^\^mLtz 0 T )V \ - * A Ott^flljSfr** v } ) => >t! 

[0 10 0] 
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SrT^ 5 — *J A t v "J 3><7)^i^Lt 5 5 a t o m i c %^A,tzT)l< < — ^ 

— h±H 1 5mm^y'J nvf^l 3 £ 8#i3V*fc O&fflv* 

fco X/<y^#fefH±, RFIS^fflv^ Ari/ti: 5 0 s c c nu $C«J±# : 
0. 7 P a. n.Amt) : 1 kWt Ltz 0 ttz, SffiABtli 2 5 0 °C <h Lfco 
[0 10 2] 

fe-sem (mw^iaM^mm^mum) i:t, ittm^c^tiiiL^o * 

[0 10 3] 

i = 5 5 : 4 5 %tizm7E-f2>z.ti>ifti L^fmx$>2>o 

(mmm 2 ) 

[0 10 4] 

ISa) :«*M<7)fM (04 (a) #BS) 

-hSHFffl&T;!^ Af|4 2 ©±CA 1 S i ?££ig4 1 4- 3 0 0 nm 
J&§|-f lOtlAlSi ?S^$I4 1 liA 1 i_ x S i x <7)«t;ioV^rx = 0. 

l-o. 8<Dmzo. imfrx*8mmftmLtz 0 

[0 10 5] 

I8b) : A 1 S i*<7>*ffl?U&Jj£ (El 4 (b) #hs) 
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m&*. mmmt&A 1 s ia^i4 i^s^jUt LTfr<-v*mt-cmm 

L tz £ £ * Jfi-tmm £ & tz , » ffi BH bSi/t £ - * - L fco 
[0 10 7] 

mmmt$m$k, m&\zz zmft-zn^ tz 0 

[0 10 8] 

Mc) : t;i^-*a?S<t)«LM; (04 (c) #bs) 
[0 10 9] 

#Ijg£j3V>Tl±, IMtUO. 3mo 
, HiSrMfKJ: 1 7t)i:^L^o iit-»*»fttEliDC4 0 V 

ff L jHftfcH" & * K , RftS&f bttftl ^Ltfw R»«Kf fcWSfctt If* 4- 

[0 110] 

ISd) :x7f>^i (04 (d) #JH) 
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flJC *9 tti Lfcffc&GO^tS, II^FE-SEM (Field Emission - Scanning El 
ectron Microscope : mWWUtiM&n^WMm) KTfMSLfco A 
ll_ x S i x <7)Mi:^^Tx = 0. 2-0. 7 0SWtw^v>Tti, 0 
TCAl S i rS^IS4 1 (i, 2-8 n ra^)«L^f t t^l: ^ tl/cttit y 'J 3 
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>^M?L£fll4 3 t Lxm^T^fztiK x = 0 . 8 <7)iW^£^-C(±, |M?L 

^mxm^^x^otzo ttz. x = o. i oM^Bc&^-cf*. mrniv)® 

*ffl}LttS*-j7 0 nm, miimM&l 0 0 nm«-f-7^M(:^o-CV^: 0 y'J 
n>^M?L£§l4 3, R&ffigHfc7;i^^£Jg|4 4 0<^Mi&^T«?UiJ]l 

[0112] 

MmLtzmmmmitMmmwit Lxmm-rzfrt^fr, ^mLtzmmmm 
m.'kmi c^titc-eo7 ^ )v?-t Lxm^tt^xuMLtzo mi^a^x 

> 7 1^5liL7t;vrLfMW^e-^*^> 7 2t5 s ±»JJM, 7 3 t& ? TMIJ7«, 
7 4 ^lJftA?L 7 5 ^vttB?L-e^) & o 
[0 113] 

EI 7 K7T,~lrmmzio^X > ^lA?L 7 4 ^±Mi]yrL]E§ 7 2^10n mOf^i 
T£^ffc£H2:£7fcvt$«L&<^ 7-f;^-tLt(7)WiJitt7 1£^L 
TTfltLffivJfJ& 7 3 iio TflfttftfL 7 5 ffiT § 7^§$£f£* L7t £ :: f« 
0 B&^tiT hZ\t m%m Ztifzo 
[0 114] 

= 0. 3-0. 5oais i i&&mzm^tz : mmmmwfimtix^z> ztmt 
mztitzo 
mmm s ) 

***«-eti, ^»0 2 tmm^LxmmmzmMLfzo tztzL, a 1 s m 

t:iiAl!_ x S i x OMt:is^tX=0. 4 <75l££l-£ffiv\ Al S ii^ISli 

100nm£L£:o 
[0 115] 

mMM2xn, a 1 s i/ioM^$::Dg (ifi (b) ) izmmmt&m^tz 

2 D A 1 S ii©A 1 y'J > ^-«B$fr&*i§# U A 1 S 
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ji^u i £ ramie mmmit l t , v^tu^^s * f« l £ 0 

10 116] 
[0 117] 

[0 118] 

Iga) : nmWk<O^WL (15 ( a ) 

£?\ S i S«±i:A 1 S i 1^15 1 £A 1 i_ x S i x tf>*fiJ&U33v>TX = 0 
. 4 0l^ML/: 0 ^±C7;V^-7A15 2 ^ 1 0/^ ml^/i^i:, T 
i £2 nmiIL/:|7i^-7Al5 2 £ 1 0 m8f/,£*> OfcJfljft Lfco 
[0 1 19] 

1*1 b) : 7i^-7AW?LI^ (0 5 (b) #BS) 
[0 12 0] 

«f!tcioV^-C(i, lUItLtO. 3 mo 1 / 1 <D v jl fcttffl L 
, gift** K X VmmmZ l 7tt:ffi#L/: a - i-ClltiftlEliDC 4 0 V 

Lfc„ fLT7;K --7 AM 5 2 QtWWMK'ffcSfifc 
B#^-C> mUM1t<vm* 0 . 3mol/l <0«g»*«Fa[tc3gx.r, mffi^ 2 0V 
\zmt Lt^i)07;^-9AI5 2 fcHMEIMfcLfco 
[0121] 

ig c ) : a i s i m&m<DffliiMm m 5 ( c ) mm) 
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Sw^T, mmWLt U3mo 1/1 Of^Kv^&^ffl U DC2 V"CA 1 S 

-epjit L/:;t^ tf-t mvt * tfc*nl- h tz & , MSKktt% * * - * - l 0 

[0 12 2] 
[0 12 3] 

JMd) ixyf (0 5 (d) #hs) 

[0 12 4] 

i M:A 1 S i 5 1 14 2 ~ 8 n m<Dim*$:&LizMt2tLti*m-?i' l ) 3 

>»ilffl?LJ^m 55t LtSotiJ 19 , H-teSHfcT^ 5 -^fll 5 4 li±8M& 9 #J 
7&*«B7LES#&7 0 nm, WLWPB^ 1 0 0 nm^)^-7XMi:^oti5^ v 
U 3>^M?LjfeM5 5 t^£fr£&i2T«LlS@;&2 0 nm, *m?LWPH& 5 
0nra^-77»^ot^;o y >|0iMH 5 5 , HrMMtTJl/ 

[0 12 5] 
[0 12 6] 

tmmztitzo 

[0 12 7] 
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(a) W (b) 14, ^^^^M^^t g J;^^rL#»^a^/5l-«^:[2IT 

<fe> & o 

[HI 2] 

(a) RZf (b) (i> ^^O^f^^^^^^^S^^m^llI-e* 

-2) o 

[HI3] 
[H4] 

(a) - (d) t±, ^0^O^Wm^C^^>v)fL#:»^SO^it^ri^^-t# 
[i5] 

(a) - (d) 14, *f&^^^tt^©Jl«4^#lM»il«^«jt^ffi«r*i-# 
[0 6] 
[0 7] 

[f*o»W] 



ttliE# 2003-3108761 



f SI 2002-363129 ^- V I 29/E 



i i mmmitr^<i-&m 

12 y'ja >&mmiL&m 

i 3 ae?L 

1 4 m?l 
3 1 

4i a i s i m&m 

4 2 t;i^-?a (T^^-^Afg) 

4 3 ->•; 3>^««B?Ljfe«l 

44 mmmtr ^<i-&m 
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